ABSTRACT Three patients who developed bronchoceles caused by fungi other than Aspergillus sp are described. The first patient presented for investigation of a lesion at the right hilum on chest radiograph and a raised blood eosinophil count. A bronchogram showed complete block of the apical segmental bronchus which at operation was shown to be caused by inspissated material. The second patient was investigated because of a cough productive of plugs of sputum and irregular opacities in both upper zones on chest radiograph and a raised blood eosinophil count. This only cleared after one month on high dose oral prednisone therapy. The third patient with a previous history ofleft lingular pneumonia and bronchiectasis of the lingular segment of the left upper lobe was investigated three years later for right basal shadowing and a raised blood eosinophil count. The radiograph cleared after one month on high dose oral prednisone treatment. The aetiological agents in these cases were dematiaceous hyphomycetes, fungi ubiquitous in nature, and also agents of plant disease. The causal fungi, Curvularia hlnata and Drechslera hawaiiensis, have on a few occasions been reported as causing human disease but in cases quite dissimilar to the three reported here. Septate branching dematiaceous mycelium was consistently seen in the clinical material and isolated from successive sputum specimens from each patient. Immunodiffusion tests from the third patient gave positive results for both fungi. Intraperitoneal inoculations of C lunata and D hallvaiiensis into Swiss white mice proved the pathogenicity of these isolates.
Allergic bronchopulmonary aspergillosis as one cause of pulmonary eosinophilia is now a wellrecognised entity and the possibility that Candida may cause a similar syndrome has been suggested. ' Other fungi have seldom been implicated, although Dolan et al2 reported two cases of bronchopulmonary disease caused by Helminthosporium species in two patients with asthma. The clinical course was similar to that of allergic aspergillosis. The three cases reported here are of bronchopulmonary disease caused by dematiaceous fungi closely related to Helminthosporium species, Curvularia lunata and Drechslera hawaiiensis (D hawaiiensis was previously classified as Helminthosporium hawaiiensis). Many species of the family dematiaceae are ubiquitous in nature. Because they are common in our environment they are found as contaminants in laboratory specimens but on some occasions have been agents of human and animal disease. C lunata has been reported to be the aetiological agent in a case of mycetoma3 and also in a case of keratitis. 4 Various other species of Curvularia have been reported as causing human disease. [5] [6] [7] D hawaiiensis has been reported as the cause of human disease on two previous occasions, one a fatal case of meningo-encephalitis8 and the other of nasal obstruction.9 D spicifera was implicated in disease in a boy with acute lymphoblastic leukaemia, 10 In April 1972 segmental resection of the apical segment of the right lower lobe was performed and at operation the bronchi were seen to be grossly dilated and filled with thick dark material. Pathological examination showed mucus impaction of the bronchi with necrotising and obliterative bronchiolitis and pulmonary granulomata.
The brown inspissated material from the resected bronchus was examined by the mycology laboratory. In common with the five sputum specimens and sputum plugs examined over the four-month period beginning January 1972, this material contained a large amount of septate branching dematiaceous mycelium. Cultures from these specimens consistently grew a fluffy steel green-grey fungus on all media at both 260 and 37°C. This fungus produced many conidia each of which had a larger darker central cell typical of the genus Curvularia ( fig 3) . The identification of this fungus as C lunata (Walker) Boedijn, was confirmed by MB Ellis of the Commonwealth Mycological Institute. Spores of this species range in size from 1 8-32jpm x 8-16 pLm. The optimum temperature of this isolate was 30°C and the maximum 40°C.
To determine its pathogenicity this fungus was inoculated intraperitoneally into four Swiss white mice, following the technique of Fuste et al. 8 After two weeks the animals were killed and examined for lesions. All were found to have white nodules in their spleens and livers; several animals had white nodules in the diaphragm. In every case the fungus was isolated from the lesions.
Postoperatively the patient's course was uncomplicated and she remained well until 1974 when she presented again with a respiratory infection followed by persistent dyspnoea. On . This fungus was similarly tested for pathogenicity to Swiss white mice and all four animals inoculated developed white nodules in their spleens and livers; two also had nodules in the diaphragm and one had adhesions on the spleen. The fungus was isolated from all lesions.
Dust samples taken from the filter of the air conditioner which had been installed in the patient's home five months earlier were examined and found to contain a large variety of fungal spores, including Drechslera type spores similar to those shown in fig 6 .
She was treated with antibiotics and physiotherapy with improvement ofsymptoms but cough continued. Two bronchoscopies were performed. However, attempts to move past or aspirate the plugs were unsuccessful. Mucomyst was instilled and some bleeding occurred causing atelectasis of the subsegment of the right upper lobe with subsequent increased shadowing in the area. A bronchogram showed good filling of the entire bronchial tree; nevertheless despite intensive physiotherapy, regular nebulisations, and potassium iodide, no radiological improvement occurred and prednisone in a dose of 60 mg daily was then given for two weeks and decreased to 40 mg daily at the time of discharge. For two weeks after discharge she coughed up tiny brown plugs and chest radiograph after one month on the Six sputum specimens examined in March 1980 contained small brownish plugs consisting of masses of mycelium similar to that shown in fig 5. Cultures from four of these sputa grew both D hawaiiensis and C lunata and the other two sputa grew D hawaiiensis only. Double diffusion tests performed on serum from this patient on four occasions showed strong precipitin bands to both D hawaiiensis (four bands of partial identity) and C lunata (one band of partial identity and two bands of non-identity). Alternaria species gave two strong bands of partial identity. Four prednisone was increased to 60 mg and this dose was continued for a further two weeks. A chest radiograph then showed marked clearing and prednisone was gradually reduced. When last seen he was well and the radiograph was normal except for cyst-like spaces in the right lower zone.
Discussion
The patients described in this report all had raised direct eosinophil counts with sputum eosinophilia and developed bronchoceles caused by fungi other than Aspergillus. They were not clinically recognised as having asthma at the time of diagnosis although the first patient had cough and wheeze for a short period in 1969 and developed clinical asthma two years after the diagnosis of fungal disease. Transient lung shadows were not demonstrated in the first two patients but both had bronchoceles at the time of diagnosis. The third patient also had no history of asthma and only one previous recognised episode of consolidation of the lingula yet a bronchogram at that time showed proximal bronchiectasis of the second order bronchi of both the superior and inferior lingular segments.
Both D hawaiiensis and C lunata are closely related dematiaceous hyphomycetes, fungi ubiquitous in nature and not uncommonly isolated from clinical specimens and air samples in this State. Most isolates have no significance, and it is only when mycelium is seen in the microscopy of clinical material and the same fungus isolated repeatedly, that any significance is given to their isolation. These fungi are readily inhaled from the atmosphere and this was the most likely source of the infection in our patients.
In Western Australia Curvularia species are common on senescing grasses and C lunata has been recorded as a pathogen on sorghum at Kununurra (fig 7) . Our first patient affected by this fungus developed her chest symptoms when living at Katherine in the Northern Territory. Curvularia species are ubiquitous in this area. D hawaiiensis has been isolated from birdwood grass grown at Derby, a town in the same semi-tropical part of the State as Broome, and it is probable that this fungus is present throughout the area. The third patient contracted his disease while working for three and a half years at Dampier, also in the northern part of the State. From this evidence it can be seen that the patients were living in areas where these fungi could have been present in the atmosphere.
Mullins and Seaton13 found that the presence of spores in the respiratory tract was related to their occurrence in the air. The spores of C lunata and D hawaiiensis are larger than those of fungi more commonly associated with lung disease. Spores of A fumigatus are globose and measure up to 3-5 ,um in diameter, A niger 5 ,m, and A flavus 6 jtm. C lunata, and D hawaiiensis have spores measuring from 18-32 x 8-16,m and 12-37 x 5-11 Lm respectively, the diameter usually being approximately one-third their length. Although these spores are large by comparison, still bigger spores have been isolated from lung specimens-that is, Stemphylium botryosum 27-42 x 24-30 ,m.13 Why these two species, of all the possible infective agents, acted as pathogens in these patients is not known.
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